Dual role of MUC1 mucin in kidney ischemia-reperfusion injury: Nephroprotector in early phase, but pro-fibrotic in late phase.
Acute kidney injury (AKI) is characterized by acute tubular necrosis (ATN) which involves mainly proximal tubules. Past AKI is associated with higher risk of chronic kidney disease (CKD). The MUC1 mucin is a large glycoprotein responsible for epithelial protection and locates to convoluted distal tubules and collecting ducts. Since MUC1 activates the epithelial-mesenchymal transition (EMT) in carcinoma cells, we hypothesized that MUC1 could be involved in epithelial tubular cell plasticity, a process that not only accompanies epithelial repair, but also participates into kidney fibrosis, histological substratum of CKD. In cultured human proximal cells and in human kidney allograft biopsies, we observed MUC1 induction in proximal tubules displaying ATN. Transient MUC1 induction localized with mesenchymal and stem-cell markers and was associated in vitro with reduced anoikis. In a mouse ischemia-reperfusion (IR) model, Muc1 expression mitigates severe tubular injury, as WT displayed less ATN than Muc1 KO mice. But, WT mice displayed more severe kidney fibrosis than Muc1 KO 28days after ischemia. Besides, sustained Muc1 expression in WT was associated with less kidney M2 macrophages. Human kidney biopsies performed within the first week (W1) of transplantation in the context of IR showed MUC1 W1 induction associated with EMT markers. Protocol biopsies performed 3months after demonstrated sustained abnormal MUC1 induction in atrophic tubules within kidney fibrosis. Altogether these data showed that sustained abnormal MUC1 induction accompanies failing epithelial repair, chronic inflammation and kidney fibrosis. In conclusion, MUC1 exerts opposite effects during kidney response to IR: first protective and then harmful.